AMENDMENTS TO THE SPECIFICATION: 



Please replace the paragraph beginning at page 2, line 17, with the 
following rewritten paragraph: 

1 The present invention achieves these technical advantages by 

2 ascertaining and analyzing events that are guaranteed to be present in all 

3 SONET/SDH data streams. A1 and A2 framing bytes occur at 125 

4 microseconds intervals in all SONET/SDH signals. The transitions of these bits 

5 in the framing bytes represent the minimum transition intervals of the received 

6 data. The present invention examines this transition interval to measure the bit 

7 data rate and determine the operating frequency of the received data. A series 

8 of flip-flops are used to clock in the A1 and A2 framing bytes at the maximum 

9 possible data bit-rate. A set of static combinational byte-logic circuits are used to 

10 detect specific data-bit patterns which appear in the A1 and A2 SONET framing 

1 1 bytes. Each combinational circuit looks for a pattern occurring at a specific 

12 communication rate. Flip-flops Latchos capture the pulses that are generated by 

13 the combinational circuits each time that the pattern is detected. After a 

14 sufficient predetermined time has passed, the output of the capturing flip-flops 

15 l atchos indicates which bit-rates have been detected. A multi-rate transceiver 

16 chip is then responsively set to operate at the highest rate detected. 

Please replace the paragraph beginning at page 3, line 6, with the 
following rewritten paragraph: 

1 Figure 1 is a block diagram overview of a SONET communication link 

2 having a multi bit-rate SONET transceiver at each end; 

3 Figure 2 illustrates the timing of the A1 and A2 framing bytes occurring at 

4 125 microsecond intervals; 

5 Figure 3 is a schematic of a set of flip-flops used to serially clock in the 
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6 arriving framing byto data . The and which flip-flops are clocked at the fastest bit- 

7 rate possible; 

8 Figure 4 is a schematic of the rate detect circuit 50 illustrated in Figure 3 

9 according to the present invention including combinational circuits detecting data 

10 patterns to ascertain the bit-rate of the incoming data; and 

1 1 Figures 5A. 5B and 5C together show F i gur e 5 i s a schematic of a second 

12 embodiment of the invention including a rate detection circuit adapted to analyze 

13 parallized data. 

Please replace the paragraph beginning at page 4, line 17, with the 
following rewritten paragraph: 

1 These bits are transmitted unscrambled so that these framing bits 

2 represent the minimum transition intervals of the data corresponding to the 

3 maximum data bit-rate or data frequency. The present invention examines these 

4 framing and other bytes to quickly and accurately measure the data bit-rate and 

5 determine the operating frequency of the incoming received data. The "101" and 

6 "010" bit sequence portion of these A1 and A2 framing bytes are searched, the 

7 presence of which when detected is indicative of and corresponds to a maximum 

8 min i mum bit-rate. 

Please replace the paragraph beginning at page 4, line 23, with the 
following rewritten paragraph: 

1 Referring now to Figure 3, there is illustrated at 30 an automatic bit-rate 

2 detection circuit comprising a portion of transceiver 14. A set of flip-flops flie-flee 

3 dovicos 32 that are used to serially clock in the arriving bits of the A1 and A2 

4 framing bytes. This arriving framing bits are provided to input 34 of the first flip- 

5 flop 32 shown at left. The maximum clock rate <etk) of clock 36, in this example, 

6 operating at 2.488 GHz/s Gb/s, clocks the framing bits from input 34 through the 
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7 set of flip-flops 32. If It the actual incoming data bit-rate is the maximum data 

8 rate and clock speed, i.e. 2.488 Gb/s &a\s, each bit will be clocked into one flip- 

9 flop 32. If the actual incoming data bit-rate is Yt of the maximum data rate and 

10 clock speed, i.e. 1 .244 Gb/s, each bit will be clocked into two (2) flip-flops 32. 

1 1 Likewise, if the incoming data bit-rate is received at Y* the maximum data rate, 

12 i.e. .622 Gb/s, each bit of the framing data will be clocked into four (4) flip-flops 

13 32. 



Please replace the paragraph beginning at page 5, line 7, with the 
following rewritten paragraph: 



1 The output of each flip-flop 32 is provided on data lines 40 to a rate 

2 detect circuit 50 according to the present invention. These data bits are provided 

3 in parallel to the logic circuit 50 and are represented as data bits do(1 ), do(3), 

4 do(4), do(5), do(6) and do(7). I n i t i a ll y, tho f li p f l ops 32 aro i n tho rosot cond i t i on. 



Please replace the paragraph beginning at page 5, line 1 1 , with the 
following rewritten paragraph: 

1 Referring now to Figure 4, there is illustrated in more detail the rate detect 

2 circuit 50 shown in Figure 3. Shown in Figure 4 is a plurality of combinational 

3 logic circuits each having inputs connected to a unique set of nodes between flip- 

4 flops 32 and receiving the clocked output data from the respective flip-flops 32 in 

5 Figure 3. Flip-flops 76. 86 and 96 are reset before the evaluation begins. The D 

6 inputs of flip-flops 76. 86 and 96 are set high so that the first time these flip-flops 

7 get clocked, their Q outputs oo high. Shown at 70 is a first combinational logic 

8 group having a pair of 4-input NAND gates 72 receiving a first set of data bits 

9 data do(7), do(6), do(5) and do(4). The NAND gates are logically connected to 

10 look for a 1010 or 0101 data pattern in tho framing bytos A1 and A2 . If either of 

1 1 these data bit patterns appear, the received fram i ng data clocked into circuit 50 
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12 is determined to must be switching at the same rate as the clock 36, i.e. 2.488 

13 Gb/s. Accordingly, and responsively, the combinational circuit 70 generates a 

14 logic 1 pulse at output 74 thereof, and a first D flip-flop shown at 76 will have a 

15 logic low at its inverting output 4. 

Please replace the paragraph beginning at page 5, line 22, with the 
following rewritten paragraph: 

1 Similarly, a second combinational logic circuit shown at 80 has a pair of 3- 

2 input NAND gates 82 looking at a second set of input data bits do(7), do(5), and 

3 do(3) and looking for a 101 or 010 data-bit pattern in tho framing bytos A1 and 

4 A2. If either of these data bit patterns appears, the incoming framing bytes data 

5 bits are determined to possibly, but not necessarily, be switching at Vz the 

6 maximum clock rate, i.e. 1.244 Gb/s. Accordingly, this combinational logic circuit 

7 80 generates a logic at output 84, 1 pulse that will cause corresponding a D flip- 

8 flop shown at 86 to have a low value at its inverting output. 

Please replace the paragraph beginning at page 6, line 3, with the 
following rewritten paragraph: 

1 Shown at 90 is a third combinational logic circuit having a pair of 4-input 

2 NAND logic gates 92 looking at third set of input data bits do(7), do(5), do(3) and 

3 do(1 ) and looking for a data bit pattern 1 001 or 01 1 0. If this data bit sequence is 

4 detected, it is determined that the input data rato of tho fram i ng data A1 and A2 

5 may be switching at 1/4 the maximum clock rate i.e. .622 Gb/s. Accordingly, this 

6 combinational circuit 90 generates a logic 1 pulse at or about 94 that will cause a 

7 D flip-flop 96 to have a low value at its inverting output. 

Please replace the paragraph beginning at page 7, line 1 , with the 
following rewritten paragraph: 
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1 Knowing the predetermined data bit patterns of the bits in the A1 and A2 

2 framing bytes, which again, is common in all SONET signals regardless of the 

3 data communication bit rate, allows the logic circuitry 50 to sample the serial this 

4 data to search for the "101" or "010" bit sequence at the highest possible data bit 

5 rate, and thus ascertain the data-bit-rate. The D flip-flops 32 provide nodes 

6 which allow the combinational circuit to sample data of the flip-flops 32 and to 

7 determine the data bit-rate. For instance, w i th regards to tho fram i ng byto A1 , if 

8 data is received at Vi the maximum data rate, every bit of the framing byte will be 

9 clocked into two (2) flip-flops 32. Th i s io tho oamo for tho b i to of tho A2 framing 
10 feyter 

Please replace the paragraph beginning at page 7, line 9, with the 
following rewritten paragraph: 

1 Similarly, if incoming framing data is received at % the maximum data 

2 rate, i.e., .622 Gb/s in this example, each fram i ng bit of the data stream fram i ng 

3 feytes will be clocked into four of the flip-flops 32. Thus, the maximum data rate 

4 can be ascertained bv searching for the "010" or "101" pattern which fits into the 

5 smallest number of flip-flops 32. for instance, tho f i rst b i t being a l og i c "1" of 

6 fram i ng byto A1 i s c l ocked through tho f i rst four D f li p f l ops 32 such that a log i c 1 

7 i s prov i ded at outputs do(7), do(6), do(5) and do(4). Howovor, tho logic c i rcu i t 56 

8 c l ocks (samp l es) th i s data in at tho maximum data rato of 2.4 A Gb/o. Tho 

9 framing bits of both framing bytos are eventua l ly c l ockod through tho f li p f l ops 

10 32, and tho comb i nat i onal log i c circuits sample and dotoct tho b i t soquonco, 

11 whoro tho "101" or "010" bit patterns of tho framing bytos aro soroonod for tho 

12 ont i ro framing bytos. Aftor 250 microsooonds havo past, aga i n, suff i cient for at 

13 l oast ono of tho SONET framo bytos to havo boon rooo i vod and clockod through 

14 tho f li p flops 32, tho outputs at tho rospoct i vo comb i nat i on l og i c circu i ts 70, 80 

15 and 90 aro prov i ded to tho comb i nat i ona l circu i ts 76, 86 and 96, rospoctivoly, 

16 and tho combinat i onal c i rcu i t 100. 
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Please replace the paragraph beginning at page 7, line 21, with the 
following rewritten paragraph: 

1 Referring now to Figures 5A, 5B and 5C F i gur e 5 , there is shown a 

2 schematic of a circuit 500 (portions 500a, 500b and 500c, respectively) that can 

3 detect a data rate of parallized data. By way of illustration, but without any 

4 intended limitation, data parallelized into a 4-bit bus will be discussed for clarity 

5 and understanding of this embodiment. 

Please replace the paragraph beginning at page 8, line 1 , with the 
following rewritten paragraph: 

1 The data comes into the portion 500c of this circuit 500 400 in the form of 

2 a 4-bit bus. The task is to extract the "101" or "010" from the framing bytes of 

3 this data stream. The clock that drives these flip-flops no longer needs to be at 

4 the highest possible frequency of the data stream we want to detect. Rather, the 

5 clock CLK, in this example, runs at % the highest possible data rate to be 

6 detected. The limitation is that, now, the "101" or "010" bit pattern could be 

7 hiding in one of several positions. 

Please replace the paragraph beginning at page 8, line 7, with the 
following rewritten paragraph: 



1 Looking at the case for the highest incoming rate, if we represent the data 

2 in serial manner, the bits would have come in as: 

3 A3 A2 A1 AO B3 B2 B1 as labeled in Figure 5c □ direction of data 

4 str e am 

5 Note: this data stream matches the Q output label of the flip-flops. 
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Please replace the paragraph beginning at page 8, line 13, with the 
following rewritten paragraph: 

1 Thus, the mechanism shown in Figures 5A. 5B and 5C combinationa l 

2 log i c 102 needed to detect the "1 01 " or "01 0" bit pattern becomes more 

3 complicated, as illustrated. 

Please replace the paragraph beginning at page 8, line 15, with the 
following rewritten paragraph: 

1 For the lower bit-rate cases, such as a received data bit-rate at A A max 

2 rate data rate, the bit pattern we look for is "1 1 001 1 " or "001 1 00". Since there 

3 are consecutive 0's and 1 's the bits we observe get reduced, and this is taken 

4 advantage of in the circuit shown on F i gur e 5 . 
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